An innovative bi-layered wound dressing made of silk and gelatin for accelerated wound healing.
In this study, the novel silk fibroin-based bi-layered wound dressing was developed. Wax-coated silk fibroin woven fabric was introduced as a non-adhesive layer while the sponge made of sericin and glutaraldehyde-crosslinked silk fibroin/gelatin was fabricated as a bioactive layer. Wax-coated silk fibroin fabrics showed improved mechanical properties compared with the non-coated fabrics, but less adhesive than the commercial wound dressing mesh. This confirmed by results of peel test on both the partial- and full-thickness wounds. The sericin-silk fibroin/gelatin spongy bioactive layers showed homogeneous porous structure and controllable biodegradation depending on the degree of crosslinking. The bi-layered wound dressings supported the attachment and proliferation of L929 mouse fibroblasts, particularly for the silk fibroin/gelatin ratio of 20/80 and 0.02% GA crosslinked. Furthermore, we proved that the bi-layered wound dressings promoted wound healing in full-thickness wounds, comparing with the clinically used wound dressing. The wounds treated with the bi-layered wound dressings showed the greater extent of wound size reduction, epithelialization, and collagen formation. The superior properties of the silk fibroin-based bi-layered wound dressings compared with those of the clinically used wound dressings were less adhesive and had improved biological functions to promote cell activities and wound healing. This novel bi-layered wound dressing should be a good candidate for the healing of full-thickness wounds.